MAT: Mass Assignment Theory (Basic)

e Mass Assignment (Shafer, Baldwin)
ms - P(S) — [0, 1] such that

> ms(A) =1

ACS

e Focal Element A subset A of a sample
space S such that

ms(A) >0

e Example

0.6 A={a,b}
m(A) =< 0.4 A= {b,c}
0 otherwise

{a,b} and {b,c} are focal elements

e Operations (Baldwin) — Meet, Join, Nega-
tion



MAT: Property of Mass Assignment (Glance)

e Q: Probability Distribution <> Fuzzy Set

e A: Mass Assignment + Selection Rules
(A. Ralescu)
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MAT: Property of Mass Assignment (EqQ)

e Mass Assignment and Probability

Ps(z) = )  Pa(z) -ms(A)

ACS,x€A

e Py(x): Selection Rules

e Mass Assignment and Fuzzy Set (F)

_ ) pi—pip1 iFA=A{z1.. . xi}
mp(A) = { 0 otherwise

l=p12p22>...2 pn > pipy1 =0

e Probability and Fuzzy Set

Ps(zp) = Y Pa(xr) - (g — pi41)
i=k



MAT: Selection Rules

e Selection Rules:
Probability Distribution on a Focal Element
Useful for Perception Management

e LPD: Least Prejudged Dist. (Uniform Dist)
P{a,b}(a) — P{a,b}(b) = 0.5
P{b,c}(b) — P{b,c}(c) = 0.5

Ps(a) = P{a,b}(a) X m({a, b}

= 0.5x0.6=0.3
Pg(b) = Pqpy(b) x m({a,b})

+ Pg 1 (b) X m({b,c})

= 05%x064+05x04=0.5
Ps(c) = Pgy(c) x m({b,c})

0.5x04=0.2

e MPD: Most Prejudged Dist. (On One Point)
P{a,b}(a’) = 1.0 and P{a,b}(b) = 0.0



MAT: Nested Focal Elements

e Example

ta}, {a,b}, {a,b,c}

o Fuzzy Set

Mass Assignment w/ Nested Focal Elements

e = Need a Method to Convert Arbitrary MA
into MA with Nested Focal Elements



MAT: Tabular Representation

o sm; ;. Selection Mass (Py,(z;) - m(4;))

e m(A;): Mass (3;sm; ;)

o P(x;): Probability (3; sm; ;)

® Z’I,,j Smi,j = 1.0

NFE x1 T T MASS
Ay || smy1 — — | m(Aq)
A; sm; 1 sm; — m(A;)
An smy, 1 sMy, smpn | mM(An)

PROB | P(x1) P(x;) P(zp) 1.0




MAT: Tabular Representation (Example)

m(A1 : {:Cl}) = 0.1
m(Ap @ {z1,72}) = 0.2
m(As : {z1,z2,23}) = 0.3
m(Ag : {581,332,%3,334}) = 0.4

Py(z)=1/iVi=1,2,3,4

NFE | z1 | zo | z3 | x4 || m(A) | u(x)

A; 01| - | - | - [ o1 [ 1.0
A, |01]01] - | - [ 02 [009
Az ||0.1]0.1]01] - | 03 |07

A, |01]/01]01]01] 04 |04

P(z) [0.4[03]02]0.1] 1.0 | n/a




